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POSITIONS AND AREAS OF SUN SPOTS-Continued PROVISIONAL SUN-SPOT RELATIVE NUMBERS, JUNE 1936 
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D 0. Mean, 28 days=70.5. 
a=Passage of an average-sized group through the central meridian. 
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on the western part: M. in the central circle zone. 

AEROLOGICAL OBSERVATIONS 
[Aerological Division, D. M. LITTLE in Charge] 

By L. P. HARRISON 

The normal monthly means of temperature and liumid- 
its used as a basis for comput,ing the departures from 
normal given in table 1 are derived from observations 
distributed over the following numbers of yea.rs: Omaha, 
5; Pensacola, 9;  Seattle, 6 ;  San Diego, 8; Washington, 11; 
Norfolk, 8; and Pearl Ha.rbor, 7. The total number of 
observations represented by the norma.1 in each case is 
indicated in the note a t  the foot of the table. 

The departures from normal temperature during June 
in the middle Athntic coastal area were of negat'ive sign 
a t  all levels as evidenced by data for Norfolk and Wash- 
ington. The departures for Norfolk appear especially 
significant since they amounted to as much as -2.5' C. a t  
5 Irm and a t  the surface. A scrutiny of the isothermal 
charts for the month a t  the various levels disclosed a 
rather pronounced trend of the isotherms in the general 
direction WNW to ESE as the coast is approached in the 
levels from 2 4  km over the northeastern corner of the 
country. From this and the facts previously adduced, 
one is led to infer that tempera.tures were generally below 
normal in this sector during June, a t  least a t  niodernte 
elevations (2.5 hi). Furthermore, temperatures for the 
month in the Lake regon appeared below normal in the 
lower elevations. 

The departures from normal of the te,mpera.tures a t  
Omaha were mostly positive but smn.11 in magnitude; the 
largest was + l . O "  C. a t  4 lim. The, departures a t  Sn.n 
Diego were all positive except a t  the surface (-0.7' C.), 
most of them being small t,o moderate in ma.gnitude; the 
largest was +2.0" C. a t  5 km. Siniila.rly, the departures 
a t  Pensacola were all positive esce,pt a t  the surfzwe 
(-1.4O C.), most of them being quite small in magnitude, 
and the largest $0.9" C. a t  1 km. Seattle had too few 
obsewations (7) to give reliable results in this connection. 

The departures from normal d a t i v e  humidity during 
June were mostly positive a t  Norfolk but negative a t  
Washington; the largest was +7 percent a t  2 and 2.5 lim 
in the former case, and +12 percent a t  t,he surface with 
-7 percent a t  0.5 km in the latter case. At  the 4- and 

5-kni levels, both stations were in agreement by having 
positive departures of small magnitude (1-4 percent). 
Isohygronietric lines on the charts for the various'levels 
reveal an outstanding maximum a t  Mitchel Field, es- 
pecially a t  4 kni, and a very rapid decrease in relative 
humidity southward therefrom ; thus a t  this level monthly 
means were: hfitchel Field, 73 percent; Lakehurst, 44 
percent; Washington, 52 percent; and Norfolk, 49 percent. 
Boston had a corresponding mean of 57 percent, but this 
is probably in error by being somewhat too low, inasmuch 
as this station had but 19 observations during June, 
wherens hiitchel Field had 35, and a number of the days 
for which data are lacliing a t  the former place were pre- 
dominantly days with fog, low ceiling, and rain. We are 
thus led to infer that probably the free-air relative 
huniidities were generally above normal in a strip along 
the coast in the northeastern sector of the country. 
This inference is consistent with the above-normal pre- 
cipitation during June in this region. 

The humidities rtt Pensacola were mostly below normal 
but the departures were small in magnitude, with the 
largest negative departure, -3  percent, a t  5 lim; however 
a t  the surface there was a positive departure of + S  
percent. 

Omaha had fairly large negative departures in the 
lowest levels (surface to 1.5 km, m. s. 1.); the largest was 
-10 percent a t  0.5 lun above sea level (0.2 km above 
surface). However, small positive departures (1-3 per- 
cent) occurred a t  the 2.5-, 3-, and 5-lan levels. 

Compnring, on the isohygrometric charts, the data for 
the two stations last referred to with the data for other 
stations in the h~ississippi-hlissouri watershed, there 
appear to be three outstanding loci or centers with pro- 
nounced deficiency of humidity: (a) the upper hfissis- 
sippi-h1issoui-i watershed in the lower levels (surface to 
about 2 lini above sea level), ( b )  the lower hfississippi 
watershed a t  moderate and high elevations (2.5-5 km), 
and ( c )  the Great Lakes region a t  high elevations (4-5 
km). The loci of these three regions are best exemplified 
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by L e  following stations, as scrutiny of their data will 
show: (a)  Omnha, Scott Field (near St. Louis), Fargo, and 
Billings; ( b )  Barlisdale Field (Shreveport), Kelly Field 
(San Antonio), Pensacola, Maxwell Field (Montgomery), 
Murfreesboro, and Scott Field; and (c) Selfridge Field 
(near Detroit). 

In the west coast region, departures from normal 
humidity over San Diego were mostly positive, and in 
lowest and highest levels quite considerable in mngnitude; 
the largest were + 10 percent a t  surface, and + 15 percent 
a t  5 km. The data for Seattle are unreliable owing to 
fewness of observations (7) ; however, it appears probable 
that the departures for the month a t  that place were 
actually positive on the whole as indicated in the table. 

The upper-air wind resultants (see table 2)  for June did 
not, depart very greatly irom normal either in direction 
or velocity over the northeast coastal region. It is 
perhaps significant that the departures in velocity were 
slightly negative at  Boston from the surface to 1 km, but 
positive from 1.5 to  3 km; the 1a:rgest was 1.9 111. p. s. a t  
2.5 kni. 

At Key West, the resultant a t  3 km was rotated about 
60' clockwise with respect to the normal in direction, and 
was 0.9 ni. p. s. greater in velocity; a t  4 lrm the directions 
of the resultant and the normal were practically coinci- 
dent, but, the former was 3.0 m. p. s. greater in magnitude, 
thus indicating tt greater transport of air a t  these levels 
from the Gulf of Mesico to the Atlantic. In the lower 
levels, however (0.5-2.5 lrm), the monthly resultants were 
slightly weaker than normal but nearly the same in 
direction. 

An outstanding feature of the June charts of free-air 
resultant winds was the appearance of an anticyclonic 
circulation in the States immediately north of the Gulf 
in the layer from about 1.5 to 3 km. It is very significant 
for an understanding of the month's weather that, in 
general, the resultant velocities were below normal on 
the western side of this circulation, thus reducing the 
northward transport of warm, moist air up the Mississippi 
Valley in the lower elevations, whereas they were above 
normal on the eastern side of the circulation and more- 
over were rotated clockwise with respect to the normal 
direction by from 120' to 180' in the layer 1.5-3 km. 
This signifies that the transport of warm, moist air into 
the east Gulf States from the Gulf was somewhat deficient. 
Also relevant in this connection were the excessive values 

at  high levels for St.  LOU.^: 4 Bm resultant 311°, 7.9 
m. p. s., normal 290°, 4.9 m. p. s.; 5 km resultant 312', 
10.S m. p. s., normal 294', 5.5 ni. p. s. Similarly for 
Atlanta: 5 km resultant, 330°, 6.2 m. p. s.; normal, 305O, 
3.1 m. p. s. 

The facts thus a.dduced are indicative of stagnant con- 
ditions in the lower Mississippi and Great Plains region 
with consequent abnormal warming of the air and lower- 
ing of relative humidity, consistent with the data pre- 
viously discussed. 

At the 3-kin level the resultant winds over the central 
part of the country did not, in general, depart much from 
norma.1. At the 5-kin level, however, in contrast to the 
positive departures from normal at  St. Louis and Atlanta 
already c.ite.cl, there were negative departures in velocity 
of 3.5 and 3.0 ni. p. s. at  Cheyenne and Albuquerque, 
respectively, the directions being essentially normal. 

The resultants for Salt Lake City w-ere slightly greater 
in magnitude than the normals with one exception, and 
in the levels from 2-5 km above sea were oriented about 
3Oo-4O0 southward from the normal. 

Along the west c.oast the resultant winds exhibited some 
striking departures from normal. At San Diego the 
resultant for the month at  the surface was oriented about 
60' north of the normal and was 0.7 m. p. s. greater in 
magnitude. The remaining levels for which data were 
available showed slightly positive departures in velocity 
but insignific,ant or small departures in direction. Con- 
sidering the resultants for h,fedford, Seattle, and Spokane 
as a whole, large positive departures in velocity (>3 
ni. p. s.) and in direct,ion with respect to the normals were 
the rule at  moderate and high elevations (2-5 km). The 
Oakland resultants did not depart greatly from normal 
insofar as magnitude was concerned but the departures in 
direction were large. I n  general, the directions of the 
monthly resultants at  the four stations last referred to 
were oriented on the average about 50' counterclockwise 
(south) of normal. The signific.ance of the facts just 
present.ed lies in the larger than normal transport of 
warm, moist air from the Pacific over the coastal area and 
adjoining mountain regions with the consequent occur- 
rence during June of an escessively large amount of pre- 
cipitation throughout the Pacific States (232 percent of 
normal in California, 161 percent in Oregon, 211 percent in 
Washington, 172 percent in Idaho, 160 percent in Nevada, 
and 120 percent in Utah). 
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TABLE 1.-Mean free-air temperatures and relative humidities obtained by airplanes during June 1936 
T E M P E R A T U R E  (” C.) 
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__._._ 65 
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* Navy. 1 Army. 1 Weat.her Bureau. 

ObSeWatfOM taken about 4.00 8 .  m. 75th meridian time, except along the Paciflc coast and Hawaii where they are taken a t  dawn. 
N0Tr.-The depart .um are based on’“norma1s” covering the following total number of ohservat,ions made during the same month in previous years, including the  current month: 

Norfolk, 161; Omaha, 1s; Pearl Harbor, 140; Pensacola, 217; San Diego, 172; Seattle, 88; Washington, 231. 

LATE BEPORT FOR MAY 1936 

T E M P E R A T U R E  (” C.) 

Pearl Harbor, Territory of Hawaii * 1 I I 19.2 1-2.0 I 15.4 1-1.9 I 12.3 1-2.2 I 11.5 1-1.1 1 11.7 1-0.2 I 0.3 1-0.9 I 2.9 1-2.1 1-5.3 1-4.6 I a i  (6m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  21.6 -3.2 

R E L A T I V E  H U M I D I T Y  ( P E R C E N T )  

PearlHarbor, Territory of Hawaii./ 78 1 +9 I 80 1 +6 1 85 I +5 I 82 1 +0 I 61 I -3 I 33 I -10 I 25 I -0 1 19 1 -2 I 18 I -1 ( - _ - _ _ _  
NOTK-The departures are based on “normals” covering the following total number of observations made during the same month in  previous years, including the current month: 

Pearl Harbor, 138. 
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1,500- - - _ _  _ _  -. . - - - - . - -. - 298 
2,ono _ _ _ _ _ _ _ _ _  217 2 .2  295 
2,500 _ _ _ _ _ _ _ _ _  238 3.7 325 
3,000 _._______ 24.5 3.8 332 
4,000 _.___ _ _ _ _  243 4.4 34.5 
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RIVERS AND FLOODS 
[River and Flood Division, MONTROSE W. HATES in Charge] 

By W. J. MOXOM 

The severe flood in the Arkansas River in Colorado, 
during the last few days of May, passed into Kansns on 
June 1 and gave bankfull and near bankfull stages from 
the Colorado line almost to Wichita, Kans. Flood stage 
was slightly exceeded a t  Great Bend, Kans. It is esti- 
mated that losses to tangible property in Ihnsas  amounted 
to about $8,000. Approximately 1,SOO acres of prospec- 
tive crops were damaged to the extent of ahout $4,500 
in the reach of the river enibracing Dodge Cit'y, Greai 
Bend, and Bentley, Kans. 

Moderate floods occurred in the North Canadian River 
from Woodward to Oklahoma City, Olda.; the South 
Canadia.n River in the vic,inity of Union, Oklrls.; and the 
Cimarron River nea.r Perkins, Olrla. Losses were est,i- 
mated to be in excess of $100,000. Owing to t8he efficient 
work of the river observer a t  Perkins, Olda., the losses in 
that section were muc,h snialler than obberwise nTould have 
occurred; they amounted to approximately $3,500. All 
families along the river in that section were called by tele- 
phone, and all movable propertmy, such as shocked wheat, 
cattle, etc., was removed to higher ground. 

Moderate to heavy flooding occurred during the lat,ter 
part of May and the first few days of June in the Colorado 
and Guadalupe Rivers in Texas wit<h estimated losses in 
excess of $500,000. 

Minor floods occurred in some of the tributaries of the 
Colorado River in Colorado during the first few days of 
June, with little or no damage. 

Unusually low river stages prevailed in the h$ississippi 
River and some of its tributaries. 

The district center a t  Portland, Oreg., furnishes the 
following remarks on the annual rise of the Columbia 
River: 

Precipitation from September 1, 1935, to February 29, 1936, was 
about normal or slightlv above in the Okanngan drainage, slightly 
below normal in the Kettle River, West ICootenai, and Arrow Lakes 
drainage and a t  Revelstoke, and as much as 30 percent below in 
the COlLiEihia Basin above Golden, British Columbia, and the East 
Kootrnsi Basin. According to the Canadian Water Resources 
Branch a t  Vancouver, precipitation ranged from GO percent to 70 
percent of the normal for the Columbia drainage in Canada, al- 
though a t  Trail, British Columbia, the amount exceeded the 20- 
year average. 

In southern Idaho the amount of precipitation ranged from 100 
percent to 150 percent of normal, in some areas esceeding this 
average. The amount of water contributed by this section was pro- 
portionate. Except for comparatively small areas in Washington, 
northern Oregon, southwestern Montana, northern, southwestern, 
and east-central Idaho, where as low as 35 percent of normal was 
reported, precipitation over the Columbia drainage in the United 
States was between 75 percent and 100 percent. During the last 
week in May and the first week in June the rainfall was quite heavy 
in the mid-Columbia and Snake River drainage. 

Snowfall in Canada was about tmo-thirds of the average, but 
was solidly packed, the departure being less a t  the higher eleva- 
tions. This coiiclusion is the result of reports from several sources. 
Two points where snow survey measurements were made sub- 
stantiate this view. One point, 30 miles northwest of the north 
end of Bnotenay Lake, at an elevation of 6,000 feet, reported 66 

The other point, which was 
iinelair, on the Banff-Windemere highway, a t  an elevation of 

erceiit of the 1935 water content. 


